There is a massive demand for lightweight, cost-effective and rapidly processed products because of their significant level of excellence in these days. In the present work, the impact of electric stir casting on 7075 based aluminum alloy developed along with Nano Al 2 O 3 with particle dimension (20-30) Nano microns and weight percentages 
INTRODUCTION
In the recent days, lightweight aluminum alloys favored engineering material for aerospace, automotive and marine industries, because of their remarkable physical and Thermal Properties. Among the various series of aluminum alloys, the Al7075 alloy is highly corrosion resistant and qualitative one and also shows good strength and finds a lot of applications in the areas of automobile, construction and space applications. The metal matrix composites developed from aluminum alloys are of broad concern, because of their high strength, fracture strength, stiffness and wear resistance. Besides these MMCs' are of exceptional when reinforced with Ceramic particles [1] .
Making usage of Al 7075 MMCs' has been limited in specific applications such as aerospace as well as armed force weapons, because of high handling expenditure. In the current days, Al alloy matrix composites have been made use for the manufacturing of automobile parts such as disc brake, engine piston, cylinder liner and so on [2] .
There is a categorization of the production methods for Al MMCs' into three types such as (a) solid-state process (b) Liquid state process and Powder metallurgy [3, 4] . By the method of the liquid state, the process strengthened Impact Factor (JCC): 6.8765 NAAS Rating: 3.11 the particle of Al MMCs' and refined more. Electric stir casting is an appealing handling technique, because it is fairly less cost and also make use of it for a wide selection of materials and conditions to handle. The Rate of interest in MMCs for usage in the aerospace, auto sectors as well as various other architectural applications has grown up over the previous 30
years. The outcome of the accessibility of sensibly low-priced reinforcements and also the growth of the different processing techniques which lead to reproducible microstructure as well as Properties [5, 6] . Ceramic Nanoparticles reinforce the toughness of aluminum by this there is a considerable enhancement in the toughness of lightweight aluminum. Currently, there are several manufacturing techniques of MMCs' consisting of in -situ method [7, 9] .
The instance of escalation in particle reinforced metal matrix MMCs has been researched long-ago; however, the required permission is not there for its beginning. Developing dislocation models for diffusion of toughened alloys are specially designed to account for strengthening materials [10, 11] . MMCs reinforced with Nano-ceramic particles, whiskers have gotten raising interest, because of their possibly higher fracture toughness and strength [12, 15] . particulate reinforced aluminum metal matrix composites find prospective applications, particularly in automobile engine components such as cylinders, brake rotators, piston and in space applications [15] .
The primary purpose of this work is to prepare the MMCs of Al 7075 reinforced with Al 2 O 3 Nano ceramic powder with a dimension size (20-30nm) and study of its mechanical behavior.
SELECTION OF MATERIALS
While choosing a material, one should be very cautious and take the most exceptional care, so that it suits the defined application. That integrates an assortment of the matrix as well as reinforcement materials.
Matrix Material
There is a selection of Aluminium 7075 alloy as matrix material because of their excellent strength-to-volume ratio, unique mechanical properties, high thermal conductivity, cost-effective and ethical tribological properties. It contains zinc, magnesium, and copper as its major alloying elements as shown in Table 1 
Reinforcement Material
There is the use of alumina which is nothing but Aluminium oxide (Al 2 O 3 ) Nanoparticles as the reinforcement material with an average particle size of (20-30 nm). Extreme hardness, high wear resistance, and low density are the characteristics of typical aluminum oxide particles. The Table 3 shows the tabulation of the mechanical properties of aluminum oxide. 
Processing and Mechanical Testings of 7075 AL Matrix

EXPERIMENTAL PROCEDURE
The fabrication of the metal matrix composites by using the stir casting method, shown in Figure. 1(a), which is best and cost-effective from all the readily available techniques for producing metal matrix composites in large amounts. In this method, the raw material of Al7075 which is in the shape of the rectangular bar is melted in an electric furnace in a graphite crucible and heated up to 900°C. After that, the integrated aluminum oxide (Al 2 O 3 ) which is wholly blended with 1% of magnesium to improve the wettability is pre-heated at 650°C and poured into the molten matrix. Next, the mixture is stirred with a stainless steel stirrer, maintaining uniform speed as shown in Figure. % Porosity = (Theoretical density-Experimental density) / (Theoretical density) X 100 
Microstructure Evaluation
There was a cutting of the microstructure of the specimens as per conventional metallographic process, and the surface of samples was grinding through fine mesh size grit papers. After using Keller reagent as an etchant as well as the microstructures of the etched samplings were observed by using an optical microscope. Depending on the weight percentage of added reinforcement particles, crystalline structure has changed. The consistent images are shown in Figure 3 .
(a), (b), (c), (d), (e), (f), (g), (h), (i), (j).
MECHANICAL TESTING'S Tensile Strength Test (ASTM E8)
The tensile test was carried out on the computerized universal testing machine of more than 1000 KN load capacity. The Main purpose of this analysis is to determine yield strength, ultimate strength, and the percentage of elongation.
Figure 4: Tensile Test Specimen for different Compositions
There is a tabulation of calculated tensile properties for the sample I to sample V in Table 5 , and there is an increase in the value of specimen III. 
Figure 6: Tensile Test Specimen for Different Compositions
The increase in yield and ultimate strength values with different weight % of Nano Al 2 O 3 are shown in Figure 6 .
From the chart, it is clear that tensile strength increases with increasing weight % of Nano Al 2 O 3 and reducing particle dimension. 
Hardness Test
Processing and Mechanical Testings of 7075 AL Matrix
Macro Hardness (ASTM E10-17)
The Brinell hardness of Al7075 base matrix and their composites containing 1-4 wt. % of Al 2 O 3 are assessed using diamond indenter. From the Table 6 , it can easily observe that the hardness of the composite is higher than that of its cast matrix alloy. 
Micro Hardness (ASTM E92-17)
Vickers microhardness test is done in the hardness testing equipment to find the hardness values in the Al7075/ Al 2 O 3 composite sample as per ASTM E 92-17 standards. In this experiment, a diamond intended having a diameter of 10mm and load carrying capacity of 100N applied to the specimen for 10 seconds. 
Impact Strength
Impact strength is the capability of a material to withstand a heavy load without failure. It is also known as toughness. The Charpy test was done on the Al7075/Al 2 O 3 sampling as per ASTM E23-12C [14] . The results show a gradual increase in toughness by incorporating Nano Al 2 O 3 in the base alloy. editor@tjprc.org Figure 10 shows the variation of toughness of Al7075 alloy and also Al7075-Al 2 O 3 composite. When contrasted with Al7075 base alloy, it is observed that there is a significant progress in the toughness of the composite when contrasted with the unreinforced alloy, an improvement of 26.1% is observed in Table 8 .
ENERGY DISPERSIVE X-RAY SPECTROSCOPY
Energy dispersive X-ray spectroscopy also known as EDS analysis is a technique that can ensure details about the elemental characterization of a sample. Scanning electron microscopy is carried out at very high magnifications, produces high-resolution pictures and assesses explicitly, extremely tiny characteristics and items.
Impact Factor (JCC): 6.8765 NAAS Rating: 3.11 Nanoparticles fabricated by stir casting technique. From the experimental outcomes, the following conclusions were obtained.
• Aluminium matrix (1, 2, 3 and 4 Weight %) of Al 2 O 3 composites have been successfully fabricated by the electric stir casting process.
• The experimental density is nearer to the theoretical density of composites. The porosity of composites could be decreased significantly due to the addition of 1% of magnesium. AL2O3 Nano-Particles Fabricated by Stir Casting Route www.tjprc.org editor@tjprc.org
• The Tensile strength, hardness, and toughness increases by increasing Weight % of Al 2 O 3 when compared to the base metal.
• Optical micrographs, EDX and SEM photographs exposed that the Al 2 O 3 particles were well dispersed in the Aluminium matrix.
SCOPE OF FUTURE WORK
• The research work further extended by changing geometrical angle of Stirrer, stirring time and stirring speed.
• The heat treatment can be done to improve the Mechanical and Tribological properties.
• Varying reinforcement Grain Size can vary results.
